Background-Subjects without known colorectal adenomas or cancer constitute a large majority of the population where 85% of all cases of colorectal cancer are thought to occur. Consequently these people should be considered for screening to decrease mortality from colorectal cancer in the general population. Aims-To estimate the incidence rate of rectosigmoid adenomas in these subjects. Methods-Subjects without adenomas or cancer at a previous examination which had visualised the rectosigmoid underwent a fibre endoscopy every three years. Endoscopic data and population characteristics were collected prospectively. Results-A total of 450 subjects fulfilled the selection criteria; 287 (64%) underwent at least two examinations, and 163 had three or more. At the second examination, with a mean delay of 39 months, the incidence rate of rectosigmoïd adenomas was 1.50% per patient year. The rate was 1.75% per patient year (95% CI 0.80-3.33) at the third endoscopy with an additional mean delay of 38 months. The cumulative incidence rate at six years was 7.3% (95% CI 4.3-10.3), representing a mean of 1.2% per patient year. This rate increased with age and was higher for men than for women after age adjustment (p< 0.03). Conclusions-The incidence rates are very low compared with those of patients with prior adenomas. These results should be considered in establishing rectosigmoid adenoma screening strategies.
Most colonic and rectal cancers are thought to arise from benign adenomatous polyps, 3 a sequence supported by morphological data, molecular biology results, animal studies, epidemiological evidence, and clinical observations [4] [5] [6] [7] [8] and whose duration was estimated at 10-15 years. 9 Colonoscopy with polypectomy is associated with a reduced mortality from colorectal cancer. 10 11 The prevalence of colorectal adenomas and some risk factors are known. 12 The rate of adenoma recurrence has already been estimated 12 and an eVective interval between endoscopic examinations has been evaluated in a large group of patients with previous colorectal adenomas. 13 Although guidelines for the prevention of colorectal cancer have been published, 14 15 there are few data concerning the incidence of colorectal adenomas in populations without previously diagnosed adenomas, [16] [17] [18] [19] although this group represents the majority of the population. Indeed, approximately 85% of all cases of colorectal cancer are thought to arise in people without (or without previously) diagnosed adenomas. That is the reason why this low risk, but large group should obviously not be excluded from screening, if a decrease in mortality from colorectal cancer is to be expected in the general population. An estimate of the incidence rate of colorectal adenomatous polyps in this population is thus necessary to help define an eVective prevention strategy. The aim of this study was to estimate the incidence rate of rectosigmoid adenomas in subjects without prior rectosigmoid adenomas or cancer.
Methods

PATIENTS
Since July 1979 our Cancer Centre has carried out a prevention and screening programme for colorectal cancer based on endoscopy. This programme was proposed to 1745 subjects who had a previous colonic endoscopy in our hospital and whose life expectancy was not hypothetically shortened, particularly by an evolutive cancer, or cardiac, renal, hepatic, or pulmonary failure.The first endoscopy could have already been done for screening or for any other reason. Therefore, 677 subjects (mean (SD) age 55.2 (11.1) years, 60.3% women) had at least two rectocolic fibre endoscopies between July 1979 and July 1992. There could be several reasons for performing the initial examination: macroscopic (29.1%) or occult (6.2%) rectal bleeding, intestinal symptoms (28.1%), a personal history of rectocolic polyp (7.4%) or cancer (7.1%), breast cancer (8.6%), uterine cancer (9.9%), miscellaneous cancer (5.3%), or a first degree family history of colorectal polyp (3.2%) or cancer (14.2%); the most frequent reason was screening (72.1%), and the main aim of the endoscopist was to look for neoplastic lesions. In this group, subjects without previous colorectal polyp or cancer and whose initial endoscopy did not show any adenoma or cancer entered this prospective cohort study. Based on an estimated average of 10-15 years of growth from an adenoma to a cancer, our programme proposed a total colonoscopy every six years. As rectosigmoid is the main site of the adenomas, an additional flexible sigmoidoscopy was proposed in the interval of two colonoscopies, in an attempt to improve eYcacy. Thus, a flexible sigmoidoscopy or a complete colonoscopy was alternatively proposed every three years. Three years after the previous endoscopy, each subject was contacted by mail a few weeks before each examination which was performed following written consent. Although the interval between two examinations was intended to be three years, it may have been shorter or longer at the request of the subject, or due to delay.
ENDOSCOPIC PROCEDURES
Fibre sigmoidoscopies were performed without anaesthesia after one Normacol enema. Complete colonoscopies were performed with sedation and after intestinal cleaning by a polyethyleneglycol solution. If a neoplastic lesion was discovered on sigmoidoscopy, a total colonoscopy to examine the rest of the colon was performed. Only sigmoidoscopies which visualised more than 35 cm from the anal margin (as measured when pulling back the colonoscope) were selected. When a total colonoscopy was performed, only the data concerning the rectosigmoid were taken into account for this study.
STATISTICAL METHODS
For each subject included in the programme each successive examination was registered and analysed. The first positive examination (diagnosis of a neoplastic lesion) or the last negative examination defined the end point of follow up for statistical analysis. Data for age, sex, indications of the first examination, and past personal and first degree relatives' history of cancer and/or colorectal polyps were prospectively collected from each subject using a standardised questionnaire. The cumulative incidence rate and 95% confidence intervals (95% CI) of rectosigmoid adenomas was estimated for men and women, and for each age group at each successive examination (whatever the real date), and at six years of follow up (whatever the real number of examinations performed at that time). The size of each polyp (or the largest when several polyps were diagnosed) was recorded. The influence of age, sex, history of first degree relatives' colorectal cancer or adenomas, and intestinal symptoms, on the occurrence of colorectal adenomas was tested using the log rank test. Finally, the influence of sex on the occurrence of adenomas, with adjustment for the confounding eVect of age, was tested using the log rank test. All statistical tests were performed using BMDP software. 20 
Results
Between July 1979 and July 1992, 450 subjects fulfilled the inclusion critera and underwent 1638 endoscopies. Table 1 presents the population characteristics. No diVerences were observed when comparison was made with the 677 subjects who joined the screening programme, except for age, this subgroup being two years younger. The mean duration of follow up was 54 months (range 6-161) with 154 subjects (34%) followed up for more than six years. In 188 cases (41.8%) the initial examination was a fibre sigmoidoscopy; for 262 subjects a colonoscopy was performed which was complete in only 111 cases (24.7%). During the study 287 subjects (64%) had only two examinations, 116 subjects (26%) had three, and 47 (10%) had four or more; 32 patients were diagnosed with one or several concomitant rectosigmoid adenomas. No rectosigmoid cancer was diagnosed during the study. None of the adenomas removed was dysplastic.
INCIDENCE RATE AT EACH SUCCESSIVE EXAMINATION
A total of 287 subjects (64%) underwent only two examinations with a mean delay of 39 months (but up to the seventh year) and one or more adenomas were found in 22 of them. The incidence rate at this second examination was 1.5 per 100 patient years (95% CI 0.94-2.27). The size of the adenomas (or the largest when there was more than one) was under 5 mm for six patients, between 5 and 9 mm for 11 patients, between 10 and 14 mm for two patients, and 15 mm or larger for three patients. A total of 116 subjects (26%) whose second endoscopy was negative underwent a third examination, after an additional mean delay of 38 months. In nine patients, one or more adenomas were found with an incidence rate of 1.75 per 100 patient years (95% CI 0.80-3.33). The size of the adenomas (or the largest when there was more than one) was under 5 mm for three patients, between 5 and 9 mm for two patients, between 10 and 14 mm for three patients, and 15 mm or larger for one patient. Table 2 shows the cumulative incidence rate of rectosigmoid adenomas at six years. With 22 cases of rectosigmoid adenomas diagnosed during this period the cumulative incidence rate of rectosigmoid adenomas at six years was 7.3% (95% CI 4.3-10.3%) which corresponds to a mean incidence rate of 1.2% per year (95% CI 0.7-1.7%). Ten additional subjects were diagnosed after six years. The cumulative incidence rate increased with age from 4.2% (95% CI 0.5-7.9%) for subjects under 50 years of age to 10.9% (95% CI 3.4-18.4%) for subjects aged 60 and over (p<0.02). The impact of age was observed for both men and women. The rate was higher in men (12.9% (95% CI 6.1-19.7%)) than in women (4.5% (95% CI 1.5-7.5%)) even after adjustment for age (p<0.03). Intestinal symptoms, rectal bleeding, or first degree relative history of colorectal polyps or cancer as the reasons for performing the first endoscopy were not statistically associated with the occurrence of rectosigmoid adenomas.
CUMULATIVE INCIDENCE RATE OF RECTOSIGMOID ADENOMAS AT SIX YEARS
Discussion
To our knowledge only four studies have investigated the incidence of colorectal adenomas in subjects without a prior colorectal polyp or cancer. [16] [17] [18] [19] The size of the population in the present study, the duration of follow up, and the number of examinations done makes this study the most extensive investigation performed on this topic. The present work, as did that of Rex et al, 17 focused on the rectosigmoid.
Our results show a very low incidence of rectosigmoid adenomas in this cohort. Lewis et al screened a group of 94 American male polypropylene manufacturing workers without polyps at their first examination compared with 72 matched controls. 16 The purpose of that study was to test polypropylene exposure as a risk factor for the occurrence of colorectal adenomas. Therefore, those results were only expressed in terms of the incidence rate ratio compared with the control group. However, adenomatous polyps occurred in 19 of 90 subjects (21%) with at least three years between examinations for 97% of the workers. This suggests a high incidence rate in this specific group. More recently, Neugut et al reported that by the end of the follow up period (mean 34 months) 24 of 99 patients with negative initial colonoscopy results had developed an adenoma, which was expressed as "a cumulative incidence of approximately 16% after three years", also suggesting a rather high incidence rate. 18 It is important to note that these two series were small. Rex et al had a very similar approach to that of the present study. 17 Their aim was to evaluate the results of flexible sigmoidoscopy three years after a negative examination in an average risk person (asymptomatic, and without first degree relatives with colorectal polyps or cancer, inflammatory bowel disease, a personal history of colorectal polyps or cancer, breast or uterine cancer, or Peutz-Jeghers syndrome). With a mean interval of 41 months between examinations, among 259 persons who were rescreened, 15 (6%) had one or more adenomas, and none had cancer. This study and the present one were both performed in average or low risk groups from Western countries. These results support the hypothesis that the annual incidence rate of rectosigmoid adenomas for subjects 50 years and older is approximately 1-2%.
Another recent study from the same group, evaluating the five year incidence of adenomas in the same asymptomatic average risk persons, and based on total colonoscopy, reported quite similar results. 19 Of 154 persons who underwent a second screening, a mean of 66 months after the initial negative colonoscopy, 41 (27%) were found to have at least one adenoma, 61% of which were located proximal to the splenic flexure. These rates are more than twice lower than the 32.0% reported by the US national polyp study group 13 in patients rescreened three years after an initial polypectomy. It is also important to note that in the study by Rex et al and in our investigation no cancer was detected, even after five years.
It is well known that some polyps, especially small ones, may be missed at a first examination and obviously this fact cannot be excluded in our cohort. These polyps, only diagnosed at a further examination, may falsely increase the apparent incidence of new polyps. Some of our subjects had symptoms at their first examination and that too may be associated with an increased risk of neoplastic lesions. However, small polyps which could be missed are usually asymptomatic. It is also noteworthy that the second and following examinations were never diagnostic but screening ones. All these facts reinforce the significance of the low incidence rate in our cohort.
Two other important findings in the present study are the increased incidence rate with age and in men. An increased prevalence of adenomatous polyps with age has been well established, 12 21 22 and has recently been confirmed [23] [24] [25] and reviewed. 26 The influence of age on incidence has also been identified by Neugut et al for their entire population (with or without abnormalities on index colonoscopy) 17 and by Winawer et al in patients with previous colorectal adenomas. 13 Sex is also an important characteristic when considering the risk of colorectal neoplasias. Although it remains controversal, 12 the higher prevalence of adenomas in men has been extensively documented in necropsy series, 22 in clinical data, 21 and especially with multivariate analysis 23 25 in asymptomatic patients with a family history of colorectal cancer 27 28 as well as in patients with prior colorectal adenomas. 13 The present study of the incidence rate is the only one to document a significantly higher risk in men than in women. In fact, all the workers studied by Lewis et al, 16 and 90% of the population studied by Rex and colleagues 17 were men, which obviously makes a comparison impossible. These results have only been previously reported in subjects without prior colorectal neoplasias by Neugut et al, but due to the size of their sample, those results were not statistically significant. 18 Based on the inclusion criteria, the patients in this study did not have prior colorectal adenomas or cancer, but some did have a prior history of other cancers, or a family history of colorectal cancer. A personal history of cancer was noted in 25.8% of the subjects, including 8.8% with previous breast cancer and 12% with uterine cancer. Furthermore 16.3% had a first degree relative with a history of colorectal cancer or polyps (table 1) . These conditions could be associated with a risk of colorectal neoplastic lesions diVerent to that in the general population. Many studies have shown that a history of adematous polyps or colorectal cancer in a family member is associated with a high risk of adenomatous polyps of the rectum or colon. 28 29 These data suggest that the population studied here could have been at a slightly higher risk for colorectal adenomas than the general population. This would enhance the low rate that we have observed. On the other hand, it should be kept in mind that two recent reports revealed no increased prevalence in adenomas in women with breast cancer screened with colonoscopy 30 31 and, to our knowledge, there is no proved association between endometrial cancer and adenomatous colorectal polyps.
Our cohort was not intended to be representative of the general French population and may diVer particularly for age and personal or family history. The mean age of our subjects was 53 years at their first examination. This is quite close to the mean age of 56.4 in the study by Rex et al, and may explain the similar results. 17 In our series, 66% of the subjects were women while in the general French population over 50 years old 58% were women. 32 The possible diVerences between the characteristics of the population in this study and the general population in Western countries will probably not aVect our main results which are highly significant. Thus, only small diVerences in the evaluation of the incidence rates are expected. Once again, the similarities with the Indianapolis study 18 are important and the characteristics of our patients are probably those of potentially compliant individuals in a preventive programme in a Western country.
While cancer seems to occur most frequently in the rectum and distal colon, 33 the segmental distribution of adenomas within the large bowel is controversial and may be influenced by age and methodology. However, there is a certain consensus that large adenomas and/or adenomas with dysplasia are found more often in the rectum and the sigmoid colon, 12 21 22 thus justifying focusing on the rectosigmoid in the present work and the study by Rex et al. This is also a strong argument for screening programmes based on sigmoidoscopy.
These results could help to develop more eVective rectosigmoid adenoma screening strategies. The findings, as well as the duration of the polyp-cancer sequence, contribute to support the proposals of a sigmoidoscopy every six to 10 years 10 or even "once only", 34 not only in the high risk population or in patients with positive faecal occult blood tests, but also in the average or low risk population over 50 years of age, in order to decrease the overall mortality from colorectal cancer.
